HIV-1-Tat modulates the function of monocytes and alters their interactions with microvessel endothelial cells. A mechanism of HIV pathogenesis.
Monocytes are major targets of HIV infection in patients with AIDS. In vitro infection of monocytes with HIV is associated with increased expression of beta 2 integrins, which increases both monocyte aggregation and monocyte/endothelial adhesion as well as monocyte metalloproteinase (MMP-9) expression. Treatment of primary monocytes with soluble HIV-Tat protein mimicked many of the properties of HIV infection of monocytes. Tat treatment up-regulated the expression of the beta 2 integrins, which was associated with the formation of large aggregates of monocytes and increased adhesion to endothelial monolayers. Treatment of monocytes with Tat increased their adhesion to both untreated and TNF-alpha-treated endothelial monolayers, and adhesion was inhibited by inclusion of anti-beta 2 and anti-ICAM-1 Abs. The increased adhesion of activated monocytes was accompanied by substantial disruption of the endothelial monolayers, with retraction or detachment of individual endothelial cells. Tat treatment of monocytes up-regulated the synthesis and release of the protease MMP-9, providing a potential mechanism to explain endothelial cell/basement membrane detachment. Thus, extracellular Tat is capable of activating monocytes even in the absence of HIV infection. Our studies demonstrate that many of the effects of HIV infection on monocyte homotypic and heterotypic adhesion, protease secretion, and disruption of the endothelium can be mimicked by treatment with HIV-Tat protein alone. These results suggest a mechanism where monocytes could be inappropriately activated by HIV-Tat, secreted by HIV-infected cells, causing them to extravasate into underlying tissues and ultimately contribute to tissue damage as seen during the progression of AIDS.